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[57] ABSTRACT

Apparatus for cleaning manufactured parts, each part
having an established axis of rotation, includes a con-
veyor operable to convey the parts in succession in
intermittant step-by-step movement to a cleaning sta-
tion and a drying station. At each of the cleaning and
drying stations the part is driven in rotation about its
axis by a part rotating device. At the cleaning station
the rotating part is sprayed with cleaning fluid and at
the drying station air is discharged tangentially against
the rotating part to strip residal cleaning fluid from the
part.

4 Claims, 2 Drawing Sheets
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~ tion, the part is driven in high speed rotation to centrifu-

1

PRODUCTION LINE PART CLEANING
| APPARATUS

BAKCGROUND OF THE INVENTION

The present invention is directed to apparatus em- -

ployed to clean manufactured metal parts on a produc-
tion line basis and is especially concerned with the
‘cleaning of parts such as engine crank shafts, cam shafts,

p

vehicle axles, etc. which have an established axis of 10

rotation.

Prior art approaches to cleaning of manufactured
‘metal parts typically involve either the conveying of the
parts through a spray booth past a battery of nozzles
which spray cleaning fluid onto the parts or by immers-
ing the parts in a tank of cleaning solution. In some
cases, to increase the volume of parts passing through
~ the cleaning system, tote boxes filled with parts are
conveyed through a booth in which the tote boxes are
flooded or overfilled with cleaning solution or the en-
tire tote box is immersed in a tank of cleaning solution in
which either or both of the bath and tote box are ag-

gitaged.

In general the prior art approaches all require large
volumes of cleaning fluid and require a difficult com-
promise between thoroughness of cleaning and produc-

tion output rate. Systems which employ tote boxes

filled with loose parts obviously are not acceptable for

cleaning parts having machined surfaces, particularly if

the tote box is to be flooded with cleaning fluid and then
tilted or inverted to drain the box or if the box is to be
agitated in a bath of cleaning fluid.

The present invention is especially directed to a part
cleaning system in which manufactured parts having an
established axis of rotation, such as engine crank shafts,
for example, may be thoroughly cleaned and dried indi-
vidually on a production line basis.

SUMMARY OF THE INVENTION

In accordance with the present invention, like parts,
each having an established axis of rotation, are con-
veyed in succession in intermittent step-by-step move-
ment by a conveyor to a cleaning station and then to a
drying station located downstream of the conveyor
from the cleaning station.

In the present invention, at the cleaning station and at
the drying station, similar part rotating devices are

mounted. Each part rotating device consists of a pair of

opposed spindles mounted for rotation about a fixed
horizontal axis which is normal to the conveying path
and so located as to be coaxially aligned with the axis of
rotation of a part mounted on the conveyor carrier
when the carrier is at the end of its forward stroke. The
spindles are mounted for coordinated movement
toward and away from each other and are normally
retracted from each other to permit a part to be moved
between the two spindles by the conveyor. When the
part 18 axially aligned between the two spindles, the
conveyor is temporarily held stationary and the spindles
are moved toward each other to seat against opposite

ends of the part. The part is then discharged from the

conveyor, leaving the part ccaxially gripped between
the two spmdles While the part is so gripped, one of the
spindles is driven in rotation.

At the cleaning station, a set of spray nozzles are
located to discharge cleaning fluid in high pressure jets

which are directed at predetermined areas of the part as

the part is being driven in rotation. At the drying sta-
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2

gally spin cleaning fluid off the part while a high veloc-
ity stream of air is discharged from an elongate slot-like
nozzle opening having a length commensurate with the
length of the part in a path tangential to the rotating
part at a location where the rotating part is moving in a
direction opposite to that of the air stream.

At the start of the next cycle of movement of the
conveyor, the carrier on its elevating stroke moves
upwardly into engagement with the spindle supported
parts at the cleaning and drying stations and the spindles
of the rotating devices are retracted.

By employing cleaning fluid and drying air under
relatively high pressures and by rapidly rotating the
parts while they are being sprayed and dried, the parts
may be handled individually and thoroughly cleaned
and dried in a relatively short cycle time.

Other objects and features of the invention will be-
come apparent by reference to the following specifica-
tion and to the drawings.

IN THE DRAWINGS

FIG. 1 is a schematic top plan view of one form of
apparatus embodying the present invention with certain
parts omitted or shown in section;

FIG. 2 is a schematic cross-sectional view of the
apparatus of FIG. 1, with certain parts omitted, added,
broken away and shown in section;

FIG. 3 is a cross-sectional view taken on line 3—3 of

'FIG. 1, with certain parts omitted or shown in section.

An exemplary form of parts cleaning apparatus em-
bodying the present invention includes, as best seen in
FIGS. 1 and 2, a conveyor designated generally 10
which is adapted to convey like manufactured parts,
each having an established axis of rotation, in step-by-
step movement along a path in which the parts are
advanced in succession to a cleaning station designated
generally 12 and then to a drying station designated

generally 14.
Conveyor 10 has been illustrated schematically be-

cause it may take any of several forms of conveyors of
the general type referred to as walking beam conveyors
or lift and carry conveyors. Such a conveyor typically
includes a pair of spaced parallel fixed side frame mem-
bers 16 which extend along opposite sides of the con-
veyor and fixedly support a plurality of uniformly
spaced cradle blocks 18. As best seen in FIG. 2, the
cradle blocks 18 may be formed with a V-shaped notch
in their upper surface which is adapted to receive an
locate the end of a shaft-like part P. The two aligned
cradle blocks 18 at opposite sides of conveyor 10 wiil
support the part with the rotative axis of the part ex-
tending transversely across the conveyor in a direction
perpendicular to the path of movement of parts aiong
the conveyor. The particular parts P may, for example,
be engine crank shafts, cam shafts, or other shaft type
parts formed with coaxial shaft-like portions at opposite
ends which define the established axis of rotation of the
part.

The conveying portlon of conveyor 10 which is oper-

“able to move the parts in step-by-step movement from

one pair of stationary cradle blocks 18 to the next may
include a lift platform designated generally 20 which
extends horizontally and may be supported upon the
piston rods 22 (FIG. 2) of a pair of vertically disposed
lift cylinders 24. A carrier frame 26 is slidably mounted
upon the top of platform 20 for horizontal reciprocation
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between side frame members 16. Carrier frame 26
carries along each of its opposite sides uniformly spaced
sets of cradle blocks 28 of a construction and spacing
the same as the stationary cradle blocks 18. A reciproca-
tory drive cylinder 30 is fixedly mounted upon platform
20 and its piston rod 32 is connected to carrier frame 26
to drive carrier frame 26 in horizontal reciprocatory
movement.

In FIGS. 1 and 2, platform 20 and carrier frame 26
are shown in their normally maintained start position in
which the piston rods 22 of cylinders 24 are in their
retracted position to locate platform 20 at its lowermost
end limit of movement and piston rod 32 of drive cylin-
der 30 is likewise in its retracted position, establishing

10

carrier frame 28 at its extreme left-hand end limit of 15

movement as shown in FIGS. 1 and 2.

In operation, cylinders 24 and 30 are driven in a coor-
dinated cycle. The first step of this cycle finds lift cylin-
ders 24 being actuated to extend their piston rods 22 and
lift platform 20 upwardly from the position shown in
FIG. 2. This upward movement of platform 20 carries
with it carrier frame 26, and as the platform rises the
cradle blocks 28 on carrier frame 26 move upwardly
into engagement with the parts P supported upon sta-

20

tionary cradles 18 and lift the parts upwardly clear of 25

cradles 18 when the platform reaches its fully elevated
position. This upward movement of platform 20 is indi-
cated by the arrow A at the right-hand end of FIG. 2.

Platform 20 is held in this elevated position and drive
cylinder 30 is then actuated to extend its piston rod 32 to
drive carrier frame 26 to the right as viewed in FIG. 2
to carry the parts P supported upon carrier frame 20
forwardly a distance equal to the spacing between adja-
cent carrier blocks 18. This movement is indicated by
the arrow B at the right-hand end of FIG. 2. This move-
ment of carrier frame 26 carries each part forwardly (to
the right as viewed in FIGS. 1 and 2) from vertical
alignment with one set of cradle blocks 18 into vertical
alignment with the next adjacent set of carrier blocks
18.

The next step in the conveying cycle finds lift cylin-
ders 24 actuated to lower platform 20 back to its origi-
nal elevation, as indicated by the arrow C in FIG. 2.
During this lowering movement, support of the parts is
transferred back to the stationary cradle blocks 18 and
platform 20 is lowered until its cradle blocks 28 are
verticaily clear of the parts.

The next and final step in the cycle finds drive cylin-
der 30 actuated to retract its piston rod to return carrier
frame 26 to its original start position, this movement
being indicated by the arrow D in FIG. 2.

A part rotating device designated generally 34 is
located at each of cleaning station 12 and drying station
14. Both of the part rotating devices 34 are of similar
construction, this construction being best illustrated in
FI1G. 3.

Referring now to FIG. 3, each part rotating device 34
includes a first stationary platform 36 and a second
stationary platform 38, the platforms 36 and 38 being
fixedly mounted in transverse alignment with each
other at opposite sides of conveyor 10. A carrier plate
40 is slidably mounted upon the top surface of platform
36 for horizontal movement toward and away from the
conveyor center line and a reciprocating piston motor
designated generally 42 has its cylinder fixedly mounted
upon platform 40 and its piston rod 44 coupled to car-
rier plate 40 to drive the carrier plate in movement from
left to right and vice versa as viewed in FIG. 3, plate 40

4
being shown at its right-hand end limit of movement as
viewed in FIG. 3.

At the end of carrier plate 40 adjacent conveyor 10, a
bearing sleeve designated generally 46 rotatively sup-
ports a spindle 48 for rotation about a horizontal axis
normal to the direction of movement of the parts along
conveyor 10, which is toward the observer as viewed in
FIG. 3. Carrier plate 40 also carries a rotary drive
motor 30 coupled to spindle 48 and operable to drive
spindle 48 in rotation about its axis.

The opposite platform 38 of part rotating device 34
likewise supports a carrier plate 52 for horizontal sliding
movement toward and away from the center line of
conveyor 10, a reciprocating piston motor 54 having its
cylinder fixedly mounted on platform 38 and its piston
rod 56 coupled to carrier plate 52 to reciprocate the
plate in horizontal movement from right to left and vice
versa as viewed i FIG. 3. Carrier plate 52 is at its
left-hand end limit of movement as viewed in FIG. 3.

Like carrier plate 40, carrier plate 52 carries a bearing
sleeve designated generally 58 of a construction similar
to bearing sleeve 46, a second spindle 60 being sup-
ported in sleeve 58 for free rotation about a horizontal
axis which is coaxially aligned with the axis of rotation
of the driven spindle 48 at the opposite side of the con-
vVeyor.

The carrier plates 40 and 52 are normally disposed in

~ a retracted position in which the piston rods 44 and 56
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of motors 42 and 54 are retracted further into their
respective cylinders than is illustrated in FIG. 3. When
so retracted, the ends of the respective spindles 48 and
60 are axially spaced from each other by a distance
greater than the axial length of parts P which are to be
cleaned and dried. When the carrier plates are in their
extended position shown in FIG. 3, a part P is coaxially
engaged at its opposite ends by the spindles 48 and 60
and supported clear of cradles 18 of the conveyor. The
part P so engaged by the spindles may thus be driven in
rotation about its axis by operation of motor 50.

When the platforms 40 and 52 are located in their
retracted positions, the parts P may be moved into and
from positions between the retracted spindles 48 and 60.

The aligned axes of spindles 48 and 60 are so located
relative to the conveyor that, referring to FIG. 2, when
the conveyor reaches the right-hand end of stroke B of
its cycle, the rotational axis of part P is coaxially aligned
with the retracted spindles. Motors 42 and 54 are actu-
ated to drive spindles 48 and 60 inwardly to engage the
aligned part P after the completion of stroke B of the
conveyor and before the commencement of stroke C.

Because the cleaning and drying operations are pref-
erably performed within a housing designated generally
H, a bellows like seal 62 may be connected between the
housing and bearing sleeves 46 to seal the opening, such
as 64 in the housing through which the bearing sleeve is
reciprocated.

Returning now to FIGS. 1 and 2, at cleaning station
12, a nozzle manifold 66 is mounted at a location such
that jets of cleaning fluid may be discharged from the
manifold 66 against a part P held by the part rotating
device 34 located at the cleaning station. Manifold 66 is
supplied with cleaning fluid under pressure from a
valve controlled pressurized source of cleaning fluid
schematically illustrated at 68. The configuration of
manifold 66 and the location and orientation of various
discharge nozzles on the manifold will be conformed to
the configuration of the part P being cleaned to provide
a thorough exposure of the part to the jets of cleaning
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fluid discharged from manifold 66. The part will be
driven in rotation while being sprayed so that a thor-
ough exposure of the part to the cleaning fluid is
“achieved. A collection tank 70 (FIG. 2) is located below
the cleaning station to collect cleaning fluid. Fluid col-

lected in tank 70 may be filtered and recycled to the

cleaning fluid source 68. Preferably, one or more cur-
tains such as 72 may be mounted within housing 10 to
isolate cleaning station 12 from drying station 14.
- At drying station 14, an clongate manifold 74 is lo-
cated and oriented to discharge a relatively thin stream
of cleaning air against a part supported in the part rotat-
ing device 34 located at drying station 14. Manifold 74
will be configured in accordance with the configuration
of the particular parts P being handled, but in general
will take the form of an elongated tubular housing hav-
- ing a slot-like axially extending discharge opening 76
oriented to discharge air in a sheet-like flow path which
is tangential to the part B held in in part rotating device
34. The direction of rotation of part rotating device 34
at cleaning station 14 is chosen such that that portion of
the part against which the airstream is discharged is
driven in a direction opposite to the direction of air flow
so that the air flow tends to strip the cleaning fluid from
the rotating part surface.

While the embodiment described above speaks in
terms of a walking beam or lift and carry type con-
veyor, it is believed apparent that the basic task of the
conveyor is to simply convey parts in succession into
position between the spindles of the part rotating device
and to permit the part to be rotated at this fixed location
during the cleaning and drying operations. Thus, other
types of conveyors, such as accumulating conveyors
might well be employed. While the apparatus has been
shown with separate cleaning and drying stations, in
some applications the cleaning and drying operations
might be performed sequentially at a single station.

While one embodiment of the invention has been
described in detail, 1t will be apparent to those skilled in
the art the disclosed embodiment may be modified.
Therefore, the foregoing description is to be considered
exemplary rather than limiting, and the true scope of the
invention is that defined in the following claims.

What is claimed is:

1. An apparatus for production line spraymg of like
parts, each part having an established axis of rotation,
said apparatus comprising;

conveymg means operable to advance shaft-like parts

In succession in intermittent step-by-step move-
ment along a fixed path by cyclically lifting a part
above stationary cradle blocks, carrying said part
downstream along said fixed path of movement,
lowering said conveying means below said station-
ary cradle blocks, and returning said conveying
means upstream along said fixed path of move-
ment;

first and second stationary platforms fixedly mounted

in transverse alignment with each other at opposite
sides of the conveying means and elevated above
the stationary cradle blocks along the elevated
downstream path of movement for said parts;

first and second carrier plates slidably mounted on

the first and second stationary platforms respec-
tively for horizontal movement toward and away
from said parts;
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first and second spindles rotatively supported by said

first and second carrier plates respectively for rota-

6

tion about a co-axial horizontal axis normal to the
path of movement of the parts;

means for reciprocating the first and second carrier
plates from a retracted position, wherein the first
and second spindles are axially spaced from each
other by a distance greater than an axial length of
said parts, to an extended position, wherein the first
and second spindles are co-axially engaging oppo-
site ends of a part supported clear of the stationary
cradle blocks at a downstream elevated first posi-
tion;

part rotating means connected to one of the spindles
for rapidly rotating said part by driving the spindle
and engaged part in rotation about said co-axial
horizontal axis when said first and second spindles
are in the extended position coaxially aligned with
the established axis of rotation for the part while
the other of the spindles rotates freely; and

spray means adjacent said first location actuable to
discharge pressurized cleaning fluid against said
part while said part is being driven in rotation by
said part rotating means.

2. The apparatus according to claim 1 further com-
prising drying means operable subsequent to the opera-
tion of said spray means for centrifugally stripping fluid
from said part by directing a sheet-like high velocity air
stream against said part to blow residual cleaning fluid
from said part, wherein said drying means directs said
sheet-like air stream along a path tangential to the rotat-
ing part such that the portion of said part within said air
stream moves in a direction opposite to said air stream.

3. An apparatus for production line spraying of like
parts, each part having an established axis of rotation,
said apparatus comprising: -

a patr of spaced parallel fixed side frame members;

a plurality of spaced first cradle blocks aligned and
fixedly supported on opposite sides of the parallel
frame members to support a shaft-like part with an
established axis of rotation extending transversely
therebetween in a direction perpendicular to a path
of movement of said parts;

a lift platform extending horizontally between the
parallel side frame members;

means supporting said lift platfarm for vertlcal recip-
rocation between an upper position and a lower
position;

a carrier frame slidably mounted on the lift platform
for horizontal reciprocation along said path of
movement between the parallel side frame mem-
bers;

a plurahty of spaced second cradle blocks aligned and
fixedly supported on opposide sides of the carrier
frame to support said shaft-like part with said axis
extending therebetween perpendicular to said path
of movement;

means for reciprocating the carrier frame between an
upstream position and a downstream position along
said path of movement, wherein the lift platform
and carrier frame operate cyclically such that the
lift platform reciprocating means raises the lift
platform from the lower position to the upper posi-
tion to transfer the shaft-like parts from the firsr
cradle blocks to the second cradle blocks, the car-
rier frame reciprocating means operates to carry
the shaft-like parts downstream along the path of
movement, the lift platform reciprocating means
lowers the lift platform from the upper position to
the lower position transferring the shaft-like part
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from the second cradle blocks to the first cradle
blocks, and the carrier frame reciprocating means
returns the carrier platform from the downstream
position to the upstream platform;

first and second stationary platforms fixedly mounted
in transverse alignment with each other at opposite
sides of said parallel side frame members and ele-
vated above the side frame members along the
horizontal path of movement for said parts;

first and second carrier plates slidably mounted on
the first and second stationary platforms respec-

“tively for horizontal movement toward and away

from said parts;

first and second spindles rotatively supported by said
first and second carrier plates respectively for rota-
tion about a co-axial horizontal axis normal to the
path of movement of the parts;

means for reciprocating the first and second carrier
plates from a retracted position wherein the first
and second spindles are axially spaced from each
other by a distance greater than an axial length of
said parts to an extended position wherein the first
and second spindles are co-axially engaging oppo-
site ends of a part supported clear of the first cradle
blocks at the downstream position;

part rotating means connected to one of the spindles
for rapidly rotating said parts by driving the spin-
dle in rotation about said coaxial horizontal axis
when said first and second spindles are in the ex-
tended position co-axially aligned with the estab-
lished axis of rotation for the part while the other
of said spindles rotates freely;

a source of cleaning fluid under pressure;

nozzle means operable when connected to said source
of cleaning fluid under pressure for discharging
high pressure jets of cleaning fluid against prede-
termined portions of said part while said part is
being driven in rotation by said spindle;

normally closed valve controlled means operable to
connect said nozzle means to said source of clean-
ing fluid under pressure;

a source of air under pressure;

nozzle means operable when connected to said source
of air under pressure for centrifugally stripping
fluid from said part by discharging a sheet-like high
velocity flow of air tangential to said part in a
direction opposite to the rotating part surface; and

normally closed valve controlled means operable to
connect said nozzle means to said source of air
under pressure after deactivation of said cleaning
fluid valve controlled means.

4. An apparatus for production line spraying of like

parts, each part having an established axis of rotation,

said apparatus comprising:

a pair of spaced parallel fixed side frame members:;

a plurality of spaced first cradle blocks aligned and
fixedly supported on opposite sides of the parallel
frame members to support a shaft-like part with an
established axis of rotation extending transversely
therebetween in a direction perpendicular to a path
of movement of said parts;

a lift platform extending horizontally between the
parallel side frame members;

means supporting said lift platform for vertical recip-
rocation between an upper position and a lower

position;
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a carrier. frame slidably mounted on the lift platform
for horizontal reciprocation along said path of
movement between the parallel side frame mem-
bers;

a plurality of spaced second cradle blocks aligned and
fixedly supported on opposite sides of the carrier
frame to support said shaft-like part with said axis
extending therebetween perpendicular to said path
of movement;

means for reciprocating the carrier frame between an
upstream position and a downstream position along
said path of movement, wherein the lift platform
and carrier frame operate cyclically such that the
lift platform reciprocating means raises the lift
platform from the lower position to the upper posi-
tion to transfer the shaft-like parts from the first
cradle blocks to the second cradle blocks, the car-
rier frame reciprocating means operates to carry
the shaft-like parts downstream along the path of
movement, the lift platform reciprocating means
lowers the lift platform from the upper position to
the lower position transferring the shaft-like part
from the second cradle blocks to the first cradle
blocks, and the carrier frame reciprocating means
returns the carrier platform from the downstream
position to the upstream position;

first and second stationary platforms fixedly mounted
in transverse alignment with each other at opposite
sides of said paralle] side frame members and ele-
vated above the side frame members along the
horizontal path of movement for said parts;

first and second carrier plates slidably mounted on
the first and second stationary platforms respec-
tively for horizontal movement toward and away
from said parts;

first and second spindles rotatively supported by said
first and second carrier plates respectively for rota-
tion about a co-axial horizontal axis normal to the
path of movement of the parts;

means for reciprocating the first and second carier
plates from a retracted position wherein the first
and second spindles are axially spaced from each
other by a distance greater than an axial length of
said parts to an extended position wherein the first
and second spindles are co-axially engaging oppo-
site ends of a part supported clear of the first cradle
blocks at the downstream position;

part rotating means connected to one of the spindles
for rapidly rotating said parts by driving the spin-
dle in rotation about said co-axial horizontal axis
when siad first and second spindles are in the ex-
tended position co-axially aligned with the estab-
lished axis of rotation for the part while the other
of said spindles rotates freely; '

spray means adjacent said first location actuable to
discharge pressurized cleaning fluid against said
part while said part is being driven in rotation by
said spindle; and

drying means operable subsequent to the operation of
said spray means for centrifugally stripping fluid
from said part by directing a sheet-like high veloc-
ity air stream against said part to blow residual
cleaning fluid from said part, wherein said drying
means directs said sheet-like air stream along a path
tangential to the rotating part such that the portion
of said part within said air stream moves in a direc-

tion opposite to said air stream.
* % =z % =
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